The Productivity Collapse in Schools

The Productivity Collapse in Schools

About the Author

Thiswork was supported by agrant from the
William H. Donner foundation. Eric Hanushek isa
Professor of Economicsand Public Policy and
Director of the W. Allen Wallis Institute of Political
Economy at the University of Rochester. Hejoined
the University of Rochester in 1978 and has previ-
ously been Director of the university's Public Policy
Analysis Program and Chairman of the Department of
Economics. From 1983-85, he was Deputy Director
of the Congressional Budget Office.

Dr. Hanushek'sresearch involves applied public
finance and public policy analysiswith special
emphasison education issues. He hasalso investi-
gated the determination of individual incomesand
wages, housing policy, socia experimentation,
statistical methodol ogy, and the economicsof dis-
crimination. Hispublicationsinclude Improving
America's Schools, Modern Political Economy,
Making Schools Work, Educational Performance of

Eric A. Hanushek
University of Rochester
New York

the Poor, Improving Information for Social Policy
Decisions, Statistical Methods for Social Scientists,
and Education and Race, in addition to numerous
articlesin professional journals.

Dr. Hanushek was a Distinguished Graduate of
the United States Air Force Academy where he
received his Bachelor of Science degreein 1965.
Between 1965-74 he served in the U.S. Air Force and
in 1968, he completed his Ph.D. in Economics at the
M assachusetts Ingtitute of Technology.

Dr. Hanushek had prior academic appointments
at the U.S. Air Force Academy (1968-73) and Yale
University (1975-78). During 1971-72 he was a
Senior Staff Economist at the Council of Economic
Advisorsand during 1973-74, hewas a Senior
Economist at the Cost of Living Council. During
1988-89 he was president of the Association for
Public Policy Analysis and Management.

183






The Productivity Collapse in Schools

The Productivity Collapse in Schools

Introduction

A minor controversy has developed over the
pattern of productivity in public schools. A prima
facie casefor aproductivity collapse can befoundin
therapidly rising spending on schools over the past
guarter century with no apparent improvementin
student achievement (Hanushek et a. 1994). There
are, of course, anumber of factorsthat could contrib-
ute to these aggregate trends and therefore could
provide an alternative explanation other than a
productivity collapse. One explanation receiving
considerable publicity concentrates not on fundamen-
tal changesin students or schools but on pure mea-
surement issues (Rothstein and Miles 1995; Mishel
and Rothstein 1996). The centra issuein their
discussionishow to allow for the effects of inflation
in measuring school spending. While not their
interpretation, the position taken hereisthat their
analysis provides perhaps the most persuasive case
for aproductivity collapsethat is currently available.

Eric A. Hanushek
University of Rochester
New York

The basic argument of Rothstein and Milesis
that increasesin spending should not be judged
relativeto priceincreasesfor general goodsand
servicesin theeconomy. Instead they should be
judged relativeto priceincreasesin service industries,
because one might expect schoolstolook morelike
the service sector in terms of productivity and price
increases. They highlight the fact that pricesin the
service sector have risen more rapidly than the general
pricelevel. Indoing so, they also demonstrate that
schools have had much larger spending increasesthan
thosefor the service sector. When combined with
information about performance of schools, this
impliesthat productivity in schools has declined
sharply when compared to the service sector—a
sector expected to have very low measured improve-
mentsin productivity. Inother words, schoolsare
doing noticeably worsein termsof productivity
growth than the part of the economy we expect to do
badly for avariety of reasons.
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The measurement of productivity changeinthe
service sector isnotorioudly difficult, largely because
the measurement of output isvery difficult. Inthis
regard, measurement in the education sector iseasier,
because there are regular external measures of quality
that do not rely on observed expenditure. Theanaly-
sis here makes heavy use of measures of student
performancein order to obtain more precise measures
of productivity changethan aretypically possiblefor
the service sector.

This paper beginswith some basic dataon
school resourcesand performance over time. 1t then
discusses aseries of conceptual issuesin the measure-
ment of price and productivity change. Finally, it
returnsto the Rothstein and Milesevidence on
productivity collapsein public schools.

Basic Data on Schools

The starting point for consid-
eration of productivity changesis
simply the changesin spending and
performance of schools. 1n 1965,
current spending per pupil was
$538. By 1990, it was $5,258.
These basic dataare opento a
variety of interpretations. School
spending in simplest termsrepre-
sentsthe quantities of inputs pur-
chased by schools (teachers, books,
transportation, etc.) timesthe price
of eachinput. Thus, the spending
growth could reflect growth inthe
prices of inputsto schools, an expansion in theinputs
that are used, or acombination of thetwo.

by schools

etc.) times

input.

Significant increasesin traditional school inputs
have occurred. Astable 1 shows, there have been
dramatic and steady reductionsin pupil-teacher ratios
and increasesin the percentage of teacherswith a
master’ sdegree. While heavily influenced by demo-
graphic cycles, the experience levels of teachershave
alsoincreased over thethree decades. Experience and
degreesdirectly influence teacher salaries, and pupil-
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teacher ratios indicate how salaries are translated into
spending per pupil. Combined theseinput changes
will lead to substantial changesin real spending per
pupil. A detailed picture of thefull pattern of spend-
ing changes over the twentieth century can befoundin
Hanushek and Rivkin (1997), but for the purposes
here the simple summary issufficient. Regardlessof
what has happened to input prices, it is clear that the
guantities of anumber of thereal resourcesthat are
traditionally the basis of aggregate school policy have
increased. Nonethel ess, some adjustment for price
changesisneeded in order to assesshow largethe
increasein resources hasbeen. Thisisaddressed
below.

Of course, changesin spending and resources by
themselvesare not overly interesting. If these spend-
ing increases were accompani ed by enhanced student
achievement, then the discussion
would bevery different thanif these
spending increases wereto occur
with no changein student achieve-
ment. The path of achievement isnot
easily described, because data
collection has been sketchy and the
data are subject to varying interpreta-
tions. Nonetheless, the best available
information suggeststhat the overall
trend in student performance has
beenflat or faling. Figure1dis-
plays changesin scores of 17-year-
oldson the National Assessment of
Educational Progress (NAEP) for the
testsin mathematics, science, and
reading. These scores are available from the early
1970sthrough 1994. Comparing the end points of
these trends, one seesthat mathematics performanceis
up dlightly, reading is essentially flat, and scienceis
down dlightly. Moreover, thetrendsin the Scholastic
Assessment Test (SAT) [not shown] indicate that there
was aprecipitousfall from the mid-1960sthrough the
early 1970s. Thetrend of the SAT isof course
subject to potential problemsfrom thewell-known
selection effectsthat come from changesinthe
population taking thetest. Itis, however, useful to

the
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Table 1.—Public school resourcesin the United States: 1961-91

Resource 196061 196566 1970-71 1975-76 198081 198586 199091
Pupil-teacher ratio  25.6 24.1 22.3 20.2 18.8 17.7 17.3
Percent of teachers

with master'sdegree 23.1 23.2 27.1 37.1 49.3 50.7 52.6

Median years teacher
experience 11 8 8 8 12 15 15

SOURCE: U.S. Department of Education. 1994. The Condition of Education,1994. Washington, DC: National Center for
Education Statistics.

Figure 1.—Performance on NAEP: Reading, science, and mathematics. 1970-94
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Education Statistics.
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provide some evidencefor the 1960s, sincethe
Rothstein and Miles analysis beginsin 1967.

These data on spending, resources, and student
performance provide the basic building blocksfor
assessing productivity trendsin schools. Beforedoing
so, though, some discussion of costsand productivity
is needed.

Prices and Productivity

Everybody recognizesthat genera inflation will
tend to push up nominal spending on goodsand
services, even if exactly the samethingsarebeing
purchased over time. To deal with this, the federal
government statistical agenciesroutinely producea
variety of priceindicesdesigned to indicate exactly
how much pricesarerising over time. Thereare
complex issuesinvolvedin calculating
such indices, and the choices are
sometimes quite controversial.* The
underlying ideas are, nonetheless,
quite straightforward.

In the case of education, how-
ever, much of the discussion about
productivity and costs hasbecome
thoroughly confused. Therefore, itis
useful to beginwith avery general
discussion of concepts and then to
apply themto schools.

Basic Concepts

Consider the production of widgets (or any other
good purchased inthe economy). If widgetsrequire
only labor to produce and if there are many suppliers
of widgets so that thereis competition among firms,
anincreaseinthe genera pricelevel of the economy
will tend to involve anincreasein the salaries paid to

1 Recent controversy over thecalculation of the Consumer Pricelndex
(CPI) representsacombination of disagreement about thebest way to
deal with certain technical problemsand concern about the ramifications
of changebecause of the effect of the CPl on social security and other
governmental programs.
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output price index
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increase in the cost
of widgets). The
difference would be
the improvement in
productivity...

widget makers. If firms producing widgets continue
to produce them in the traditional way with, say,
exactly the sameworkers as before, theincreasein
salariesto workerswill betrandated directly into an
increasein the price of widgets. The priceindex for
inputswould reflect how much moreit costsin
current dollarsto employ a given worker when
compared to some point in the past. The priceindex
for the output of widgetswill reflect how much more
it costs over timeto buy widgets. Inthe simplest case
theseindiceswill tend to movetogether.

Now consider what happensif widget producers
devise abetter way of producing widgets so that each
worker can produce afew more each day, say by
substituting machinery for workers. Thisincreased
productivity of workersimpliesthat the prices of
widgetswill tend to increaselessrapidly than the
salaries paid to widget makers.

For example, if worker salaries
increase by 10 percent over the
year but each worker can produce
3 percent more widgets each day,
one might expect in the simplest
casefor the price of widgetstorise
only by 7 percent. Thislower
increasein widget pricesreflects
the productivity improvementsin
thewidget industry, as each worker
can now produce more and the cost
of widgetsin terms of worker
hourshasfallen. If thishappens
acrossthe economy, then one can
also seethat productivity improve-
mentswill bethe basisfor real wageincreases (i.e.,
wageincreases above any priceincreases).

These simpleideas can betrandated into the
estimation of productivity indices. One could calcul ate
aninput priceindex (reflecting theincreasein worker
salaries) and an output priceindex (reflecting the
increasein the cost of widgets). Thedifferencewould
betheimprovement in productivity in the widget
industry. Key to these calculations, however, isan
assumption that the quality of both input and output



remain constant. (In actual application, quality issues
will be central to any measurement.

At the aggregate level, the activities of different
industriesare combined. Thus, for example, to
calculate an index of pricesfacing consumersitis
natural to take aweighted average of the pricesfor
widgets and for other goods and services purchased
by consumers. The Bureau of Labor Statistics (BLS)
will sample the prices paid acrossthe country for a
market basket of consumer goods and then weight
these prices by an estimate of how important each
itemisinthetotal purchases of atypical consumer.
Similar calculations can be performed for inputsinto
production, instead of the outputsthat are purchased
by consumers. Thedifferenceintheratesof increase
of theinput and output pricesistherate of productiv-
ity improvement in the economy.

A variety of complicationsarise
in the application of theseideasto the
actual calculation of priceindices.
Two complications are particularly
relevant to the considerations here.
First, if therelative price of some
consumer goods and serviceschange
(e.g., computers become cheap
relative to automobiles), consumers
will tend to react by switching their
purchases to thingsthat are now
cheaper (i.e., buying more computers
and fewer cars). Firmswould be
expected to do the same sort of
switching in how they produce things
if the relative prices of inputs changes (e.g., comput-
ersbecome cheap relativeto workers). These changes
in behavior imply that the appropriate weighting for
individual input or output priceswill change, leading

2 Theappropriatecorrection of the CPI for quality changesisoneof the
current sourcesof controversy. Similarly, somedispute about the
pattern of overall changein theproductivity of U.S. manufacturing
relatesto the measurement of computer and information systemsinputs
into production. Over alonger period of time, itisnot just quality
changesbut a so theintroduction of new productsthat |eadsto problems.

quality changes
frequently occur
and must be

accounted for in
any calculations.

The Productivity Collapse in Schools

to complicationsin the actual construction of price
indices.

Second, over timetherange of products (and
inputs) changes, particularly in terms of the quality of
products. For example, apersonal computer today
can literally do calculations 100 times quicker than a
personal computer of just afew yearsago. The
concept of apriceindex presumesthat pricesrelate to
the sameitem, but quality changes frequently occur
and must be accounted for in any calculations. For
example, if today’ stop-end personal computer and the
top-end available five years ago each cost $5,000,
then we would not say that the price of computershas
been constant. Indeed the price of computers (or,
more precisely, of the services of computers) has
fallendramatically. If wethink of quality improve-
ments as getting more of the product, then we can
simply reduce the observed rate of
increase of the price of anitem by
therate of increaseinits quality.2

The concept of a
price index
presumes that
prices relate to the
same item, but

In many cases, measurement
isdifficult to do with precision,
evenif the approach is conceptually
very straightforward. For example,
many services, prices, and quanti-
tiesare not independently observed;
instead only total expenditureis
sampled. Thetotal expenditure
representsagiven amount of a
service of agiven quality at agiven
price, and each of theseitems might
be changing. Calculation of price
indices requires separating the different components
of expenditure, either by observation or by assump-
tion. Whileit isoften assumed that measurement is
eas er for goodsin the economy as opposed to ser-
vices, thisisnot entirely clear. The availability of
direct measures of quality in some service sectors
(including education) provides significant advantages
for the measurement of price and productivity change.

189



Developments in School Finance, 1996

Baumol's Disease

While not precisely related to the calculation of
priceindices, aseriesof economic arguments empha-
sizethe cost implications of differential technological
change and productivity growth (Scitovsky and
Scitovsky 1959; Baumol and Bowen 1965; Baumol
1967). Thefocus of thiswork isthe cost disadvan-
tage of a sector that experiences little apparent
technological changewhileother sectorsundergo
regular productivity improvements. Becausetherise
in real wages—increases above genera inflation—are
roughly proportional to the average growth rate of
labor productivity in all sectors, thetechnologically
stagnant sector facesincreased real labor costs. In
other words, industrieswith rapid improvementsin
their ability to produce outputs can afford to pay more
for workersand will bid up the wages of workers. It
isoften assumed that the nature of
production preventsthe stagnant
sector from hiring fewer of the
increasingly costly labor inputs, thus
leading to increasesin the price of
output. Thelack of substitutability
of machinesfor workers can arise
either because of some necessity
(e.g., theneed for four musiciansina
horn quartet) or because the quantity
of labor input isdirectly related to
perceived quality (e.g., classsizes
and the demand for teachersin
schools).® Thesesmple predictions
of increasing costsin low productiv-
ity growth sectors, often termed simply “Baumol’s
disease,” dominate explanation for cost growthin
government services, the arts, many nonprofit activi-
ties, and other industriesin which labor servicesare
the most significant input factor.

8 Again, measurement issuesabound. For example, whilemusical groups
may be constrained to arel atively fixed mix of musicians, somebelieve
theadvent of recordings, radio, television, and now the Internet haveled
toavery largeexpansion of output for the same number of musicians. If
defined solely intermsof concert performances, theremay belittle
substitutability, but thisdoesnot holdif defined intermsof total music
output.
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If school output is
constant, the
obvious question is
how has the price
of schooling

grown relative to
other prices in the
economy.

These arguments, which we will returnto later,
provide predictions about the rate of cost increasesin
certain industries—those with low productivity
growth. They do not, however, necessarily imply that
any modificationsin the measurement of cost changes
or productivity growth arerequired.

Costs and Productivity in Schools

Itisfairly straightforward to apply theseideas
to the calculation of cost and productivity in educa
tion. Inother areas, such asthose for automobilesor
toasters, estimation of priceindicesbeginswith
simply buying asample of items and looking at the
prices paid. We cannot readily do that in the case of
school s because thereisno market for public school
services. On the other hand, we do observetotal
expenditure on schools. Expenditureissimply price
times quantity. If we calculate
expenditure per student per year,
guantity changeswould be ac-
counted for, and our major concern
would be whether or not the school
quality had changed. Figure 1l
showed that quality, at least as
measured by cognitive skills, has
been roughly constant, implying that
the growth in expenditure per
student issimply the growthinthe
pricefor schooling. (If quality has
actually fallen, then this calculated
growth in pricewill be understated).
This calculation isasimplification.
For example, changesin themix of primary versus
secondary school children could lead to different
spending, because these groups cost different amounts
to the school. Those changes are not overly important
(see Hanushek and Rivkin 1997), but, as discussed
below, other changesin students and activities may be
more important.

If school output is constant, the obvious ques-
tion ishow hasthe price of schooling grown relative
to other pricesin the economy. To do thiscompari-
son, we can simply subtract off the growth in the CPI



or the deflator for the Gross Domestic Product
(GDP).* By doing this, we can immediately seeif we
aregiving up more or less of other goods and ser-
vices, in order to purchase schooling.

Table 2 providesageneral comparison. This
table shows priceincreasesfor two overlapping
periods: 1982-91 and 1967-91. If we concentrate on
the most recent period, we see that expenditure per
student increased by 7.6 percent annually. The
general pricelevel over the same period increased by
either 3.7 percent (GDP deflator) or 3.9 percent (CPI)
over the same period, implying that the price of
schooling relativeto all other goodsin the economy
rose by closeto 4 percent per year. Said another way,
if school quality has not changed, any productivity
improvementsin schoolslagged behind thoseinthe
typical other sector by 4 percent per year. If quality
infact declined, then these calcula-
tionsunderstate theincreasesin
education pricesthat have occurred.
Only if there has been someincrease
in outcomes (unmeasured by the
external achievement data pre-
sented) would these cal culations
give measuresthat were higher than
thetrue priceincreasesin schools.

If the current CPI and GDP defla-
tors actually overstate pricein-
creases, schoolsare doing even
worse than estimated by these
calculations. The overstatement of
inflation and the consequent under-
statement of general productivity
growth hasreceived considerable recent attention (see
Norris 1996). These estimates presume that the

general

4 TheCPI by definition measurespricesfor items directly purchased by
consumers. The GDP deflator measurespriceincreasesfor both
consumer and producer goods. Over timethesetend to movetogether.

Thecombination of the CPl and the salaries of collegegraduatesis
meant to reflect thevariousinputs purchased by schools. Changing the
weightswithin reasonablerangeswill haverelatively minor effectson
theindices.

The overstatement
of inflation and
the consequent
understatement of

productivity

growth has
received
considerable

recent attention...
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general priceindices are accurate measures of infla-
tion.

Asmentioned, part of thispriceincreasein
schools might simply reflect Baumol’ s disease.
Schoolsrely heavily on college-trained workers, and
therelative pay of college workers hasrisen dramati-
cally since the mid-1970s (Murphy and Welch 1989;
Hanushek et al. 1994). Therefore, we could calculate
an input index for the pricesthat schools must pay for
workersand for other inputs. Input priceindices,
particularly for labor, face large problemswith
potential quality adjustments. These quality problems
will be particularly large with specialized labor, such
asteachers. For theanalysishere, | simply use
changesin the average wagesfor college-educated
workers age 25-35. This approach assumes that
position in the distribution of wagesfor college-
educated workersistherelevant
measure of quality for school teach-
ers. | calculate thisinput index by
giving equal weightsto therelative
price of college-educated workers
aged 25-35 and to the CPI.5> Table2
showsthis separately for all young
collegeworkersand for young female
collegeworkers. Thesecalculations
suggest that input prices haverisen
roughly 4.5 to 5 percent per year
over thisperiod. Whiletheincrease
in school output prices was compared
to the average price of college
educated workersto calculate an
input priceindex, schoolsactually
purchased workersfrom ever-lower pointsin the
distribution of all young college workers (Hanushek
and Rivkin 1997). In other words, the average salary
of teacherswas allowed to dlip relative to pay for
collegeworkers elsewherein theeconomy. This
impliesthat the cost of inputs actually employed by
schoolsdid not increase asfast asthe general input
pricesintable 2. For the productivity calculations,
however, thisisnot acentral issue. Schools presum-
ably spent less on teachers, got lower quality teachers
than they could have, but used the money saved to
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Table2—Alternative views of priceincreasesin public schools (annual compound percentage increases)

1982-91 1967-91
Current school expenditure per pupil (nominal dollars) 7.6 9.5
General ouput price indices
GDP deflator 3.7 5.6
CPI 3.9 6.0
School input price indices
.5 college wage + .5 CPI 4.4 5.9
.5 female college wage + .5 CPI 51 6.5
Output price indices for low productivity sectors
CPl—services 39 7.0
Net servicesindex (NSI) 41 N/A

Printing Office; author's calculations.

SOURCE: Council of Economic Advisors. 1997. Economic Report of the President, 1997. Washington, DC: U.S. Goverment

purchase other inputs. Sincetherisein output priceis
inthis case simply therisein input priceslessthe
increasein productivity gains per year, these calcula-
tions suggest that productivity in schools has fallen

by 2.5 to 3 percent per year.

Thefinal part of table 2 provides comparisons
suggested by Rothstein and Miles (1995). They
suggest that performance of schools should be com-
pared to output priceindicesfor low productivity
sectors of the economy, likethe serviceindustries. An
alternative justification, although not one that they
make, isthat the output index for services can be used
to measure the prices of inputsto schools. If this
werethe case, the input costs would be estimated to
grow more slowly than theinput indicesused. The
BLSprovidesa CPI for services. Rothstein and
Miles calculate an dternative, which they call the Net
ServicesIndex (NSl). Thisadjuststhe CPI services
for shelter and medical costs. Either of theseindices
indicate that educational productivity isfalling at 3.5
percent per year relative to low productivity sectors
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of the economy. In other words, education hasbeen
doing significantly worse than thetypical low produc-
tivity industry asidentified by Rothstein and Miles.
Further, thisrelativefall has been even larger than the
absolute productivity decline calculated previously
because service sectors have been ableto make
modest productivity improvements over the recent
period. Asdiscussed, productivity improvementsin
the general service sector may actualy be larger than
the common measuresindicate, chiefly because of
problemsin appropriately including quality improve-
ments. The modest improvement calculated intable 2
(found by comparing service priceincreasesto the
input priceindices) presumesthat services have had
the sameinput mix asidentified for schools. The
productivity improvement may belarger if other
service sectorsrely lessheavily on college-educated
labor, implying that input prices have gone up less
than estimated in table 2.




The picturefrom looking at thelonger period of
1967-91 has changed very little. If anything the
productivity declineislarger whenlooked at from the
longer perspective.

Explanations

The productivity collapse that Rothstein and
Miles(1995) identified isacomplex phenomenon, and
understanding itssourceswill beimportant to improv-
ing the nation’ sschools. Herel can just sketch some
of the components.

First, whilethe general Baumol argumentsimply
that external forces drive cost increases, table 1 shows
that schools systematically hired more of theincreas-
ingly expensiveinputs (teachers) over this period.
While one might believe that schools cannot do with
less of the expensivelabor input, nothing inthe
general Baumol story would necessitate moving
toward the more expensiveinput. Thisisakinto
hiring afifth musician for the horn quartet when the
price of skilled workersrise. The productivity
problemsfrom thisare also underscored by evidence
about the general ineffectiveness of reduced class
Sizes.’

Second, asiswell known, there have been
changesin school s brought about by increased
proportions of students receiving special education
services (Rothstein and Miles 1995; Hanushek and
Rivkin 1997). Thischange could ameliorate some of
the productivity collapse to the extent that quality has
improved for special education students (by amounts
greater than any quality drop for regular education
students). Nonetheless, it does not seem possiblethat
any of these effects could be sufficient toyield large
changesin the data of table 2.

6 Wecould not calculatethe NSI index prior to 1981 because of missing
dataon the shelter component.

7 Thedocumentation of thiscan befoundin Hanushek (1997). While
subject to somecontinuing controversy, littleevidence supportsthe
general reductionsin classsize (see Hedges, Laine, and Greenwald
1994; Hanushek 1996).

The Productivity Collapse in Schools

Third, the students coming to schools could be
increasingly more expensiveto educate. For example,
over thistime period the proportions of studentsfrom
single parent familiesand living in poverty have
increased. Again, whileitisdifficult to sort out the
full effects, these effectswould be balanced by
improvements through better educated parents and
smaller families. Grissmer et al. (1994) suggests that
students may actually haveimproved over this
period—thus making the productivity pictureworse
than that presented—nbut it isdifficult to do such
calculationswith precision.

My explanation is actually ssmpler and more
straightforward (Hanushek et al. 1994). The struc-
ture of schoolsdoes not provideincentivestoimprove
student performance or to conserve on costs. There-
fore, itisnot particularly surprising that these do not

happen.
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